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(57) ABSTRACT

The present invention discloses a voltage applying device for
an LCD substrate, and the voltage applying device includes a
base, a probe bar, and probe pins. The base includes a first
slide rail. The probe bar 1s movably disposed on the first slide
rail of the base, and the probe bar includes a second slide rail.
The probe pins are movably disposed on the second slide rail
of the probe bar, and the probe pins are utilized to contact a
plurality of contact pads of the LCD substrate, so as to apply
voltage on the LCD substrate. The voltage applying device of
the present invention can overcome a problem of increased

costs for a conventional voltage applying device can not be
shared.

10 Claims, 4 Drawing Sheets
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FIG. 1 (prior art)
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VOLTAGE APPLYING DEVICE FOR LCD
SUBSTRATE

FIELD OF THE INVENTION

The present invention relates to a liquid crystal display
(LCD) production technique, and especially to a voltage
applying device for an LCD substrate 1n a photo-alignment
process.

BACKGROUND OF THE INVENTION

It 1s well known 1n the art that an initial guided angle
(pre-t1lt angle) of liquid-crystal molecules 1s determined by
an alignment film 1n a LCD panel. The liquid-crystal mol-
ecules are aligned generally by means of a rubbing process for
the alignment film. However, since the rubbing process 1s not
casily mampulated, the process of the alignment {ilm requires
to be controlled accurately. Therefore, a photo-alignment
technique utilizing polymers has been proposed to solve the
drawback of the above-mentioned rubbing alignment.

In general, a photo-alignment technique requires blending
reactive monomers into an LC layer and applying a predeter-
mined voltage thereto by a voltage applying device. The LC
layer 1s irradiated by ultraviolet (UV) light under the prede-
termined voltage. The reactive monomers are then polymer-
ized and cured forming a polymer layer simultaneously on
substrates at opposite sides of the LC layer.

Referring to FIG. 1, FIG. 1 1s a top view schematically
illustrating a conventional voltage applying device applying
voltage on an active device array substrate. The active device
array substrate 10 which performs the photo-alignment has a
plurality of pixel array areas 120. Each pixel array area 120 1s
coupled to an external voltage applying device 20 via curing
lines 142 and corresponding curing pads 144 outside the pixel
array area 120. The applied predetermined voltage 1s trans-
mitted through probe pins (not shown) of the voltage applying
device 20 and electrically contacting the curing pads 144, and
then the voltage 1s transmitted to the pixel array areas 120 via
the curing lines 142.

However, the probe pins are held by a probe bar 210 (as
shown by dashed lines for clarity), and the probe bar 210 1s
fixed by locking the probe bar 210 onto hole positions 221 of
the base 220 around the substrate 10 1n the conventional
voltage applying device 20. Thus, the probe bar 210 1s fixed
on the base 220 and can not be adjusted arbitrarily, and a pitch
ol the probe pins 1s also fixed. When performing the photo-
alignment for substrates of various sizes, different voltage
applying devices are needed to correspond thereto due to
different positions of the curing pads thereon and different
pitches therebetween. It can be seen from FIG. 1 that the
voltage applying device requires disposing around the active
device array substrate 10. Therefore, multiple voltage apply-
ing devices are needed to be bought, this results costs
increase. Moreover, 1n time of replacing the voltage applying
devices, there requires manpower to disassemble, and the
probe pins can easily be damaged. This should add costs to
production.

In summary, the problem that the voltage applying device
can not correspond to various LCD substrates for causing
increased costs 1n the prior art needs to be solved.

SUMMARY OF THE INVENTION

An objective of the present invention 1s to provide a voltage
applying device for an LCD substrate which can solve the
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2

problem that the conventional voltage applying device can
not correspond to various LCD substrates.

To achieve the foregoing objective, the present mvention
provides a voltage applying device for an LCD substrate,
which includes a base, a probe bar, and a plurality of probe
pins. The base includes a first slide rail. The probe bar 1s
movably disposed on the first slide rail of the base, and the
probe bar includes a second slide rail. The probe pins are
movably disposed on the second slide rail of the probe bar,
and the probe pins are utilized to contact a plurality of contact
pads of the LCD substrate, so as to apply voltage on the LCD
substrate.

In the voltage applying device of the present invention, the
probe bar can be fixed at an arbitrary position on the first slide
rail. In addition, the probe bar further includes a bottom
groove mating to the first slide rail.

In the voltage applying device of the present invention, the
probe bar further includes a slide groove which is disposed on
a top of the probe bar, and the second slide rail 1s disposed 1n
the slide groove.

In the voltage applying device of the present invention, the
probe pins can be fixed at a plurality of predetermined posi-
tions 1n the slide groove. More specifically, the predetermined
positions correspond to positions of the contact pads 1n a
one-to-one manner.

In the voltage applying device of the present invention, the
probe bar further includes a locking mechanism, which 1s
utilized to clamp the probe pins for fixing the probe pins in the
slide groove. In addition, each of the probe pins includes a
fixing block, and the probe pin 1s fixed 1n the slhide groove
through the locking mechanism clamping the fixing block. In
one preferred embodiment, the locking mechanism includes a
rotation part and a screw rod.

In the voltage applying device of the present invention, the
base 1s disposed around the LCD substrate.

Compared with the prior art, the first slide rail 1s disposed
on the base, so that the probe bar can be movably fixed at the
arbitrary position around the substrate. Accordingly, the
problem that the conventional probe bar fixed at the hole
positions can not correspond to various positions of the con-
tact pads. Moreover, the second slide rail 1s disposed on the
top of the probe bar, so that the probe pins can be adjusted
according to the various pitches and the number of the contact
pads, thereby overcoming the problem that the conventional
voltage applying device can not be shared for causing the
increased costs.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present mvention are exemplary and explanatory and are
intended to provide further explanation of the mvention as
claimed.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top view schematically illustrating a conven-
tional voltage applying device applying voltage on an active
device array substrate;

FIG. 2 1s a top view schematically illustrating a voltage
applying device applying voltage on an LCD substrate
according to one preferred embodiment of the present mven-
tion;

FIG. 3 15 a partial perspective view 1llustrating the voltage
applying device according to the preferred embodiment of the
present invention; and
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FIG. 4 1s a schematic cross-sectional diagram 1llustrating
the voltage applying device 300 according to the preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Descriptions of the following embodiments refer to
attached drawings which are utilized to exemplily specific
embodiments.

Referring to FI1G. 2 and FIG. 3, FIG. 2 15 a top view which
schematically 1llustrates a voltage applying device applying
voltage on an LCD substrate according to one preferred
embodiment of the present invention. FIG. 3 1s a partial per-
spective view illustrating the voltage applying device accord-
ing to the preferred embodiment of the present invention. The
voltage applying device 300 of the embodiment 1s an appa-
ratus that 1s utilized to apply a voltage on an LCD substrate
during a photo-alignment process. However, the voltage
applying device of the present invention can also be used for
an LCD inspection machine used aiter the alignment and an
optical inspection machine used at the alignment terminal. As
shown 1n FI1G. 3, the voltage applying device 300 for an LCD
substrate of the embodiment includes a base 320, a probe bar
340, and a plurality of probe pins.

Specifically, the LCD substrate 1s a substrate which a color
filter substrate and an active device array substrate are glued
together and liquid crystal molecules as well as reactive
monomers are filled therebetween. In order to explain clearly,
the LCD substrate shown 1n FIG. 2 1s depicted only as an
active device array substrate 10. Sumilarly, the active device
array substrate 10 has a plurality of pixel array areas 120.
Each pixel array area 120 1s coupled to a voltage applying
device 300 of the embodiment via the curing lines 142 and
corresponding curing pads 144 outside the pixel array area
120.

In the embodiment, both substrates are combined in a
manner that the active device array substrate 10 1s positioned
at an upper layer and the color filter substrate 1s positioned at
a lower layer, so that the active devices on the active device
array substrate 10 are faced down. That1s, the curing pads 144
are downwardly exposed. More specifically, the curing pad
144 being downwardly exposed can contact the upward probe

pins 360, thereby transmlttmg the Voltage to the LC layers of

the plxel array areas 120 via the curing lines 142. However,
the probe pins of the voltage applying device 1n the present
invention are not limited to be disposed upwards, and the
probe pins that are disposed downwards are also within the
scope of the present invention.

Referring to FIG. 3 and FIG. 4, FIG. 4 1s a schematic
cross-sectional diagram illustrating the voltage applying
device 300 according to the preferred embodiment of the
present invention. The base 320 of the embodiment includes
a first slide rail 325, and the probe bar 340 1s movably dis-
posed on the first slide rail 325 of the base 320. Specifically,
the base 320 1s disposed around the LCD substrate (the active
device array substrate 10).

Specifically, the first slide rail 325 1s a banding bump, and
the probe bar 340 further includes a bottom groove 342 mat-
ing to the bump of the first slide rail 325. It 1s worth mention-
ing that the first slide rail of the base can be a groove and the
probe bar can be a bump corresponding to the groove in other

embodiments of the present invention. The probe bar 340 of

the embodiment of the present invention can slide to an arbi-
trary position on the first slide rail 325 of the base 320. Thus,
when applying a voltage to difierent substrates with various
positions of the curing pads, the probe bar of the present
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invention overcomes the problem of fixing by hole positions
in the prior art, thereby realizing the objective of sharing.

Referring to FIG. 4, the probe bar 340 can be fixed at an
arbitrary position on the first slide rail 325. For example, after
the probe bar 340 slides to a suitable position corresponding
to the curing pads 144, a {ixing mechanism can be utilized to
{1x the probe bar 340 on the first slide rail 325. In the embodi-
ment, the fixing mechanism 1s a bolt 40 which 1s disposed on
a bottom of the probe bar 340, and the bolt 40 1s 1ntercon-
nected to the bottom groove 342 of the probe bar 340. When
the probe bar 340 needs to be fixed, the probe bar 340 can be
clamped at a suitable position on the first slide rail 325
through the bolt 40.

In the voltage applying device of the present invention, the
probe bar 340 further includes a second slide rail 344. The
probe pins 360 are movably disposed on the second slide rail
344 of the probe bar 340, and the probe pins 360 are utilized
to contact a plurality of contact pads of the LCD substrate, so
as to apply a voltage on the LCD substrate. As shown in FIG.
4, the probe pins 360 are utilized to contact the plurality of
curing pads 144 of the active device array substrate for trans-
mitting the voltage.

Referring to FIG. 3 and FIG. 4, specifically, the probe bar
340 further includes a slide groove which 1s disposed on a top
of the probe bar, and the second slide rail 1s disposed in the
slide groove. When the probe bar 340 1s fixed at the suitable
position on the first slide rail 3235, the probe pins 360 can be
fixed at a plurality of predetermined positions in the slide
groove 346. More specifically, the predetermined positions
correspond to positions of the contact pads (1.e. the curing
pads 144 of the embodiment) in a one-to-one manner. There-
fore, when applying the voltage on different substrates with
the curing pads having various pitches, the probe bar of the
present invention overcomes the problem that the pitches of
the probe pins are all fixed 1n the prior art. It 1s worth men-
tioning that the probe pins 360 can be configured to have not
only various pitches but also various numbers, so as to
achieve the objective of sharing.

Similarly, the probe bar 340 further includes a locking
mechanism 50. When the probe pins 360 are placed at suitable
positions on the second slide rail 344, the locking mechanism
1s utilized to clamp the probe pins 360 for fixing the probe
pins 360 1n the slide groove 346. As shown 1n FIG. 3 and FIG.
4, each probe pin 360 1includes a fixing block 362. The fixing
block 362 1s disposed at a root of the probe pin 360, the fixing
block 362

In the preferred embodiment, the locking mechanism
includes a rotation part (wing nut) 52 and a screw rod 34. The
screw rod 54 1s interconnected to the slide groove 346 of the
probe bar 340. When the fixing blocks 362 need to be fixed,
the fixing blocks 362 can be clamped at suitable positions in
the slide groove 346 through the screw bolt 54 by the rotation
part 52. It should be noted that the locking mechanism 50 of
the embodiment further includes a banding push plate 347.
The banding push plate 347 1s disposed 1n the slide groove
346. When the fixing blocks 362 needs to be fixed, the screw
rod 54 can push against the banding push plate 347 by rotating
the rotation part 52. Thus, the banding push plate 347 can
clamp the plurality of fixing blocks 362 at the same time for
simultaneously fixing the probe pins 360. Moreover, the lock-
ing mechanmism 50 can also be implemented by others, such as
screw bolts and so on.

From the foregoing, the first slide rail 325 1s disposed on
the base 320 1n the voltage applying device 300 of the present
invention for the LCD substrate, so that the probe bar 340 can
be movably fixed at the arbitrary position around the sub-
strate. Accordingly, the problem that the conventional probe
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bar fixed at the hole positions can not correspond to various
positions of the contact pads. In addition, the second slide rail
344 1s disposed on the top of the probe bar 340, so that the
probe pins 360 can be adjusted according to the various
pitches and the number of the contact pads, thereby overcom-
ing the problem that the conventional voltage applying device
can not be shared for causing the increased costs.

While the preferred embodiments of the present invention
have been 1illustrated and described 1n detail, various modaifi-
cations and alterations can be made by persons skilled in this
art. The embodiment of the present ivention 1s therefore
described 1n an 1illustrative but not restrictive sense. It 1s
intended that the present invention should not be limited to the
particular forms as 1llustrated, and that all modifications and
alterations which maintain the spirit and realm of the present
invention are within the scope as defined 1n the appended
claims.

What 1s claimed 1s:

1. A voltage applying device for an LCD substrate 1n a
photo-alignment process, comprising:

a base having a first slide rail which 1s disposed on a top of

the base;

a probe bar being movably disposed on the first slide rail of
the base, the probe bar comprising a second slide rail and
further comprising a slide groove disposed on a top of
the probe bar, the second slide rail disposed 1n the slide
groove; and

a plurality of probe pins being movably disposed on the
second slide rail in the slide groove, respectively, the
probe pins being utilized for contacting a plurality of
curing pads of the LCD substrate, so as to apply voltage
on the LCD substrate,
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wherein each of the probe pins 1s independently slidable 1n
the same direction as the probe bar.
2. The voltage applying device according to claim 1,

wherein the probe bar can be fixed at an arbitrary position on
the first slide rail.

3. The voltage applying device according to claim 1,
wherein the probe bar further comprises a bottom groove
mating to the first slide rail.

4. The voltage applying device according to claim 1,
wherein the probe pins can be fixed at a plurality of predeter-
mined positions 1n the slide groove.

5. The voltage applying device according to claim 4,
wherein the predetermined positions correspond to positions
of the curing pads 1n a one-to-one manner.

6. The voltage applying device according to claim 1,
wherein the probe bar further comprises a locking mecha-
nism, which 1s utilized to clamp the probe pins for fixing the
probe pins in the slide groove.

7. The voltage applying device according to claim 6,
wherein each of the probe pins comprises a fixing block, and
the probe pin 1s fixed 1n the slide groove through the locking
mechanism for clamping the fixing block.

8. The voltage applying device according to claim 7,
wherein the locking mechanism comprises a rotation part and
a screw rod.

9. The voltage applying device according to claim 8,
wherein the locking mechanism further comprises a banding
push plate, which 1s disposed 1n the slide groove.

10. The voltage applying device according to claim 1,
wherein the base 1s disposed around the LCD substrate.
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